
control, freeway operations including ramp metering and toll collection, police, transit,
and transportation research. Centers incorporating or moving toward collocation include
the TransGuide Control Center in San Antonio, the State of Maryland CHART
Operations Center, the Montgomery County Traffic Management Center, the Michigan
Intelligent Transportation Systems Center in Detroit, and the Houston TranStar Center.
The Atlanta Advanced Traffic Management Center is scheduled to be available for the
1996 Summer Olympics.

Few evaluations of integrated facilities are currently available; however, stories from
integrated centers and the trend in developing them tell a compelling story about the
value of such facilities. The San Antonio TransGuide facility opened in the summer of
1995. The value of an integrated facility was demonstrated the week before the center
opened when an industrial plant fire erupted within view of freeway video monitoring.
Based on the visibility afforded at TransGuide, the fire was accessed and fought more
effectively, possibly saving the lives of several firefighters. Both local police and fire
agencies were convinced of the wisdom of their investment in collocation.
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ITS Deployment: Inn~.~:t'"

A_Re_po_rt_fro_m_th_e_u__s DO_'__

The rrouole ",uh rhe '"rure IS vou
neller gef Ihere. \fany transportation

profeSSIonals-faced With Issues of
whether there's money to plow inoW
and fix potholes-see the ITS ~'ISlon of
\ehlcles that "sense" lane markers.
warn dnve~ of danger. display pe~on­

alized trattic informatlon. and even
Jnve as a distant prorruse that won't be
fulfilled In this lifetime. ITS doesn't
seem to solve the problems of today
and. 10 the face of budget cuts. a brand
new transportation system seems hard
to JUStify. So for some professionals. an
Intelligent transportation system (ITS)
may seem like the transportation equiv­
alent of "Star Wa~.··

What ITS Is and Is Not•••
The fact IS, however. ITS is here

today, It's affordable. and it is currently
being applied to some of today's
thorniest transportation problems­
safety, capacity and environmental
Impact:
_ Integrated traffic control systems
with bus pnonry systems
• Freewav management systems
Including ramp metering and traffic
monllonng
• TranSit fleet management systems
uSing automatic vehIcle locatIon (A\/1-)

and IO-~'ehlcle monitonng
• Incident response systems
• ElectrOniC toU and fare collectIon
_ High·speed commercial vehicle Iden­
t1ficlllOn and weIgh In motion
• Tra~ellOformallon s~stems

Each of these systems rely on core
commUnIcations. computer and sensing
technolOgies that form the heart of the
Intelligent transportation system of
tomorrow. These technolOgIes are belOg
deployed today-not as components of
an ITS but often as stand·alone solu­
tions to current transportation prob­
lems. And they're yielding the desired
results: Improved freeway speeds and
greater anenal throughput. faster accI­
dent response. greater securiry and pro­
ductivity for transit fleets. and stream­
lining safety regulatory functions.

$everal private sector ITS products
also are being mtroduced into the mar­
ketplace. Avis and Hertz offer in-vehi­
cle global positioning satellite (G PS)
based navigation equipment. Ford will
shonJy introduce a MAYDAY semce
on its new lincoln Continentals. also
based on in-vehicle GPS and cellular
telepbone. CompaOles such as Metro
Traffic and SmanRoutes offer sophisti­
cated traffic reporting through mereas­
Ingly customIZed distnbutlon channels.
In other areas. CItizens retrieve local
traffic information from the Internet or
local cable networks, For public trans·

Christine JOIuuOIl IS Director of the
loult /,.lIelligall Ve)tlcltlHighwa.v
Systems Program Office at the Federal
Highway Adml11isrrauon. She r~ctlved

an .\1.A. m urban transportation plan­
flIng and a doctorate In public polic.v
analysIS from rhe l.:nl'o·umv of lI/inOlS,
lohman IS all ASSOCiate of ITE.

portatlon. soity, are IS being de~eloped

for InnO\latl~e s~rVIces such as route
deViation of fixed-route operations.

ITS IS not sCIence fiCtlon. And It IS

bemg Implemented 10 our lIfetime,

Deploying ITS
Components Today
to luild Tomorrow's
ITS Platform

\fany ITS components will not be
Implemented as "new" budget lIne
Items, Todav, most couney, my and state
budgets Include traffic Signal e~pendl­

tures. \1est transit properties penodical­
ly upgrade their bus commuOIcatlons
systems, \1any states are investing 10

freeway control and InCident response
systems, How these systems. svstem
e~tenslons and system upgrades are pur­
chased determlOes whether they become
powerful componenes ot a firse·genera·
tlon ITS travel management system and
an Integrated plaeform for evolvlOg the
next generauon at ITS. or the Betamax
of transportation that locks JunsOlctlOns
tnto the technologlcal past. Few ITS svs­
terns will be purchased and built from.
the ground up as new budget Items:
\1ost Will evolve from the Incremental
deCISions that we as profe~lonals maKe
in our daily routines tada.

WIll today's procurements become
the stumbling blocks or the ~nabling

platforms 01 romorrow' The I(e\ 'S

whether we'buv smart' -buy compo­
nents of an Integr:Hed S\ stem--<Jr sim­
ply replace [he stand-alone j\SIc'T1S .:1
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Table 1. ITS COte Infrastrflcture and Benefttl

• Traffic 51.. ContrcM Systema
OptimIze traffic flow by adjusting sigNI timing and ~.",s in responM to
real-time traffic dau. Coordinated, computerized traffic sig".g in LelUngton, '
Ky., reduced stOJHnd-90 trafffc delays by about.a percent and reduced
accidents by 31 percent.

• Freeway M_ecemem Syst....
, A formal program for improvingt~ flow on higtwolume roadway

s~m~nUvia ~j~stments to ramp meoten"9 rates, va~,atMe mesyge siCJns I
and hIghway ~V1sory radio IMSYCJH tNlsed on rea!-tlme traffic surveillance. i
Ramp meteriMC) in MinneapoUs. Minn., increased freeway speeds by i
35 percent and freeway ta~cityby 22 percent. and reduced accident rates
by 25 percent.

• Tna... M........-nt Systenw
A program for INIrwMJing bus oper.uons tNlsed on real-time bus 1000tion
inform~. Using automatic vehiclelOQtion (AVL) data to optimize bus
rout.. and reduce run times allowed KanMS City, Mo., to eliminate seven
buses from its fleet of 200. The sntngs paid fof the system in two yean..

• Incident .........t ProINma
A progrem to identify and respond to whfde accidents or brNkdowns witIt
approt)Nte emergency MMcet; restore roadway to fuji MrYice. The
Incident~ Prot,am in Oriago, III., ". reduC8d the time to d..
incidents by 50 percent.

•~ F.. Parment .....
• A system to cOMolldat8 .. transit and pMUng transactions onto ON tard to

add con"..,ience for uteri and provide centralized infonNtion to tnnsit
agency~ In Los Angetes. caof.. the beNftb at Sman cards...
shown to exceed the cOftS by more tMn double.

I. Electroillc Tol C41.ctioR S).-.
A system to allow nonstop tal PIYft*It. The OIdahoma Tumpik.'s
Mctronic toft collection systMI mi...... driver delays and has cut the
Staq's OI*MioMI cost lane for toM coQec:don by 91 percent.

• Rella- MuttII,.... T c.ntent
CoIect. aMJyze ..,.. cIItributIe accurat8. ,....... and timely travet
inlonMtion to trweMrI and commercial c.n.n when and where tn.y want
it. MoI'qoIMfy County, Maryland. broMcuts tnffk conditions on INljor
roMtw.,. to 110.000.... via table tMvision.

::~~ ;:,a5, -\, ;:'~H-:r1aS~S H~ :11ade. we
,~~U :0 JSK ',l. n<::h~r tr::It::c control.
·':;':;'',l.1'" lnd :r::lnslt :Tlanagement svs­
:c:ns "lave the capacltv to one da .... be
:',[;;·~nted. '{<we need to ask whether the
Jau ;]ao-referenClng s....stems and com­
~:'::l:c:lt:ons networks ',l.lll be compatl­
"!e ~r..\ h~t.,er :hev will be ne~t ... ear's
:c:.:!1noI0121CJi ~Jrners 1

Core Infrastructure
for Metropolitan Travel
Management

OperatIOnal test results and early
ITS ,vstem deployment to date IndiCate
ITS ',l.Jil relv on a communications
:ntrastruclure and a traffic and transit
movement Information base. \tany of
the "stems components descnbed
above :nvolve developing a communi­
catIons Infrastructure and Information
databases. These systems can be
deolo,ed so that each contrlbutes to
the development of a larger. more
robust communicatIons Infrastructure
and InformatIon base. Such foresight
Will yIeld two benefiCIal results:
1. The performance of the stand-alone
s,stem IS substantlaUy enhanced today.
For example. a transit property whose
.-\VL s,stem can "talk" to the local traf­
fic control center can adjust transit
schedules based on current real-time
traffic conditions. A traffic and freeway
-:ontrol center linked electronically to an
emergency response center can substan­
tlallv reduce response times-saving
lives and mInimIZIng congestion. An
automatic toU coUectlon system linked to
a traffic operations center can prOVide
addl!lonal traffic flow Information at a
fraction of the usual cost for surveillance.
:. The ITS electronic communications
and Information platform enables a
number of new public and private ser­
vices. Including a cable TV traveler
channel. In-vehicle messaging. travel
Information delivered via ki~ks, per­
sonal digHal assistants (PDAs), cellular
phones. Interactive television and other
dlstnbutlon media.

Based on these observations. li.S.
DOT has defined a core set of first­
level ITS components thal. If deployed
as an Integrated system (albeit a com­
ponent at a tlmel. can form the plat­
form for launchIng numerous public
and pnvate servIces and products. some
en\ ISioned and many unlmaglnable
:0da.... \\'e are encourag.Ing. deplovment

of the appropriate set of each of these
components in an integrated system in
each of our metropolitan areas.
Appropriateness and integration are
important themes.

APPl'OprllllntGS. Each metropolitan
area will deSIgn its own system. tailored
to its specific needs (for instance, only
areas with toll roads will deploy auto­
matic toll collection). Some areas WIll
choose to electronically hnlt individual
control centers: others wtll consolidate
multiple functions. The Interstate
System applied one design to the entire
country. but an Intelligent transporta­
tion system will be designed to fit the
metropolitan area It serves. DeciSIons
WIll be made locally to address speCIfic
regIonal needs.

[nl~raliolL lunsdictional authonty
would stili eXlst-..::ltteS would run theIr

own traffic control systems. and transit
properties would manage theIr own
fleets. However. traffic flow and transIt
data would be available to other agen­
cies and could be used for cooperallve
response in emergency situations and
regular distribution to the traveling
public. The system Interfaces would
also follow a minimum set of natIonal
standards to ensure the motonng publiC
a base level of lnteroperabllity.
Coordinated. muluagency responses to

various sltuallOnS could be establIshed
and. In some cases. contfol could be
delegated when a traffic center IS

temporanly disabled or wants to con­
serve resources bv delegating ~peclfic

traffic control authonty to anoth~r Sile
to reduce ItS off-hour starting.

Table 1 defines the components of
thIS core infrastructure Each IS t'oth 1
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,rand-llone ,v stem and a component of
a :.lrger ITS platiorm. Each component
:an and IS being deployed on Its own
ments. and each yIelds Its own set of
rene fits.

Cost-the Driving Force
for Deployment

rn the face uf ,hrlnking budgets.
,ome VIew ITS as an unatfordable luxu­
rv. --':0 one expects that an entire lfltelli­
~ent transportation system will be pur­
chased all at once as a brand new
jvstem. \1ost of It wIll be bUilt over
time from system upgrades. expansIons
and replacements. However. for the
sake oi argument. the estImated pnce
tag to deploy "from scratch" a com­
plete set of the core Infrastructure
(Table 1) In a medium-SIZed metropoli­
tan area IS S277 mlilion. That seems
high. But weIgh that cost against the
alternatives: S277 million could pur­
chase seven or eIght miles of urban
freeway or a few miles of light rail.
Either investment would reduce can·
gestion and unprove safery. but in only
that corridor: the rest of the metropoli­
tan area would remam largely unaffect­
ed. A complete set of [TS core infra­
structure. however. will Improve
effiCIency and productiviry measurably
for all transportation systems-free­
ways. arterials and transit-across the
entire metropolitan area. As decision­
make~ search for new ways to spend
less to do more. an intelligent trans­
portatlon system can be a political life­
saver.

Next Stepi for the Local
Transportatton
Professional

[n today's climate of fast-paced
technological chanae. inaction is a de
facto decision. Certain simple actions
taken now can increase the producti\'ity
of systems already in place. attract
Investment partners to share in larger
systems and. ultImately. offer more ser­
Vices to the customer.-.<ltizens 10 the
local area.

I. Loolc at you, jurisdicdoll'l bud­
gel. Are you making core infrastructure
purchases') If so. are you purchaSing
expandable systems capable of linking
to others" Do your current systems
have "linking" capaCity: are they mter­
compatible" Involve ~'our metropolitan
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plannIng organIzatIon: find out'what
projects are being conSidered: could
they be coordmatec['>

Z. Look at .vou, lonl-(erm commu­
nications nteds rtlalive (0 (hose libl,
ill o(he, fransponalioll jurisdicliofU ill

rht ,..,ioll, Il1UJ consith, rl" tconomic
btllefitl of workilll (Olether. Talk to
communiCationS companIes as they
e~plore means to "wIre" regions for the
Information highway. \1any hIghway
and transit nghts-of-way Will have
barter value over the next two or three
: ears: exchange them for the comrnum­
cations capacity needed for ITS mfra­
structure. In \1isSQuri. a pnvate com­
munications company IS laying
fiber-optic cable along 1150 miles of a
state right-of-way. The state transporta­
tion department will have access to a
complete communications backbone
for its ITS system. The state is responsi­
ble for all system components it inter­
connects to the main fiber networlt.
which the pnvate company will whoUy
own. operate and maintain. the compa­
ny's total cost for deployment is expect­
ed to be about $45 million; Missoun
will pay nothing.

J. Asic $0",1 tOil'. qllGtioa abofu

t"l cOllfp.dbm" of dGIt.btulS alld
leo,,..,ltic njln"ca. Many agencies
are developing numerous databases.
most w'ith geographic references. Some
databases support ISTEA management
systems. others are for real-time opera­
tions management. but tbey all repre­
sent tremendous effort and expense.
Are your local databases designed to be
shared electronically. in real time? Do
they have common geographic refer­
ences?

4. C.,., ..,.,.,. Technological
integration is only as good as institu­
tional willingness to work collabora­
tively. Are the agencies making individ­
ual purchases of electronic: equipment
talking to each other about the poten­
tial of integration? What can the pri­
vate sector contribute-are they at the
table? If not. it is time to include them
in the conversation. Don't limit coordi­
nation to one mode or just the public
sector. Ultimately, ITS is an intermodaJ
partne~hip.

5. Gtt I"",,, ruuJ """' oturs. Many
of us tend to make deciSIOns within the
range of our comfort zones. but tech­
nology IS moving so fast that the com­
fort zones we created for ourselves dur­
109 our profeSSIOnal training may have

become ,lmlttr.g. 'Ae "''11 1ave :0 maKe
jeclslons un "~tem ;:>rccurement. ~nre­

~rallon. communications jesl~n that
mav e~ceed uur professlOnal baCK'
grounds. We need to find wavs to
expand our skills and those of our work
forces.

6. Dotlop an tvo/uliofUJ,! visioll.
Each regIOn must share a VISion at an
Integrated'~nd ,tate' that has "buv­
In" from a malontv uf the regIOn s pub­
ilc and pnvate sector plave~. The final
Integrated svstem ...,111 not be purchased
or acqUIred all at one time: It 11I111 be
pIeced together bit by bit. With each
agency or company contrIbuting com­
ponents. data and ~nfrastructure. To
aVOId bUlldmg a hodgepodge. everyone
must work with roughly the same end
VISIon in mind and thmk total travel
options-not Just hIghway travel. not
Just transit travel.

7. Shan l1'Gvel informanoll wit" til.
pub/ic. Each component used data for
control and management purposes: thIs
data can be reformatted easily by a
variery of pnvate sector companies and
distnbuted to the public as travel infor­
mation. This step IS Important; it's the
only way CItIZens wllJ expenence first­
hand the reality of the \lJVestment that
has been made. CitIZen support for the
Montgomery County (\1aryland)
County Transportation OperatIons
Center (TOC) swayed from passIve to
positive after the TOC began transnut­
tlng video from three traffic cameras
via cable television.

Next Steps for the
Federal Government

When toe goal to build the
[nte~tate was set. the federal govern­
ment assumed multiple leade~hJp roles
primarily by creating a special category
of funding and paying 90 percent of the
system's costs. The federal government
also facilitated settlng standards for
everything from geometrlc deSIgn to
signing in order to achieve a natlonaily
compatible system. The federal govern­
ment also supported a national trallJllJg
effort under toe 1970 Highway Act by
creating the :-J atlonal Highway
Institute.

As we begin construction of the ne~t

generation of transportation In the
l:mted States. the federal government
will agatn assume a leaJer>hlp role. but
tailored to today's conditIOns. We are



10 'anger 'Inking a nation: we are
10W underplnOlng an ~,(lSl1ng Infra­
,rructure wl!h an electronIC Infra­
structure to e'(pand the anginal's
i whether transit or highway) eifj­
~:encv Jnd servICe to the community
that has grown up around It. A one­
slze·fltS-all deSign was appropnate
~or the Interstate. but not for an ITS
,nfrastructure This technological
underpinning must be -1esll!!:ned by
:he people who will use It-based on
the needs of their particular regIon.
but wlChln a framework that pro­
\ Ides for InterconnectlVlty and the
free flow of mformauon and a muu­
mum level of nauonal Interoperabll­
ltv.

Funding. ISTEA now allows for
most core Infrastructure compo­
nents co be paId for with regular fed­
eral-aId funding. usually at an
SO percent federal partiCipation
ratIO. These same funds can be used
for reimbursement of up to 100 per­
cent of certain ITS projects related
to traffic control. ISTEA permits
federal·ald funds to support operat­
Ing and maintenance expenses of
traffic management systems.
Extending these f1exlbllities will
surely be an issue in the renewal of
the ISTEA legislatIon. ~evertheless.

while ISTEA greatly expanded the
flexibility with which the funds it
authOrized could be spent. overall
transportatIon needs still exceed the
available resources. How these
funds are used-whether for invest­
ment In ITS technologies or simply
to pay for restoring deteriorating
pavements-remains a statellocal
deciSion.

.-\rcllittctun. lust as tbe federal
government drew the broad outlinel
of the Interstate system to ensure
Interconnectivity. U.S. DOT bas
Invested In developing a national
architecture to define minimum
requtrements for information
exchange and alia'" for standards
development.

Standards. US. DOT also will
~aclhtate consensus among industry
and public im'estors of key stan­
dards to ensure lfiteroperabllity of
certain components and functIOns.
Perhaps more Important. standards
Will allow component lfiterchange­
Jbillty. promote developer confi­
Jence that the '-'anous components

WIll .. ftt.·· and ensure competition Ilf
the marketplace.

Training. The plannIng. deSign.
Implementation. operation and mam­
tenance of [TS req Ulres a cadre of
well-tramed profeSSionals at the fed­
eral. state and local levels: however.
suffiCIent numbers of these profes­
SIOnals currently do not e.l(!st to
enable effectIve delivery of these
Intelhgent transportation systems.
BUIlding on the recommendanons of
a ProfeSSional Capactty BUIlding Task
Force that met in Apnl of thiS Year.
and the ITS America Education and
TraIning StrategIc Planning
Workshop 1Cl June. a strategIc plan for
meeting ITS trauung needs has been
developed. The plan's goals are to
assure that all transportation profes­
sIonals. elected officials and the gen­
eral public are aware of the ITS pro­
gram; to Identify federal. state and
local ITS techrucal traming needs and
develop programs to meet those
needs: and to prOVIde for the continu­
ing advancement of the profession
through university programs designed
to advance not only the state-of-the­
art but also the state-of-the-practice
of ITS. In the commg months. we will
be working With our state and local
partners; professional societies such
as ITE. ITS America and AASHTO:
coUeges and universities: and the ITS
industry to tund and implement this
strategic plan.

,'ItHkl Dtplo,."". Within each
region. rbe ITS platform will be creat­
ed from hundreds of independent
decisions in dozens of public: and pri­
vate agencies. The federal govern­
ment has proposed funding two or
three model deployments of the core
infrastructure to provide local deci­
sion-makers real "touch and see"
examples of the value of integration
and how it can be done-without los­
ing institutional autonomy.

Closing Comments
Phase I of tbe ITS revolution is

upon us. And ITS components are
now' in the budgets of hundreds of
local agencies. In our changing soci­
ely. the issue at hand is recognizmg
the local potentIal for ITS procure­
ments and ensuring that decisions
made today Will serve us tomorrow.
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